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Measuring Device and Measuring Method for Verifying the Cut Quality of a Sheet 

The present invention concerns a measuring device for testing the cut quality of a sheet as 
well as a measuring method for testing the cut quality of a sheet. The present invention 
further concerns a modification of known scarmers according to claim 1 8. 

Sheets and the like - hereinafter referred to as the sheet or sheets for short - are in 
general made from large-format rolls of paper by a plurality of cutting processes. At the 
end and, if necessary, after individual cutting processes, testing of the cut quality is 
necessary, at least by spot checks. Within die meaning of the present invention, testing 
the cut quality here includes testing the roughness of the cut edges, the sheet length, the 
sheet width, the angularity, the maximum difference in sheet lengths and widths arising 
and - for punched sheets - also hole analysis with testing of the hole diameter, the hole 
position and the shape of the hole. Testing serves firstly to monitor the manufactured 
products for compliance with various national standards such as European standard EN 
12281 or Xerox US standard, but secondly also to monitor a manufacturing process. On 
account of the high quality requirements of the manufactured products, there is a need for 
a reliable measuring device and a reliable measuring method for testing the cut quality. 

It is the object of the present invention to provide a reliable measuring device and a 
reliable measuring method for testing the cut quality of a sheet. 

This object is achieved by a measuring device and a measuring method with the features 
of claims 1 and 10 respectively. 

In this way it is made possible to test a sheet by simple means and with a high degree of 
accuracy with respect to the cut quality. By scanning the sheet and the high-contrast edge 
regions surrounding the sheet by means of a correspondingly large scanning window of 
the scanning device, reliable detection of every contour region of the sheet that is of 
interest is made possible. Thus it is always guaranteed that at the sheet boundaries and 
apertures such as holes and perforations there is a high-contrast edge region. The 
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scanning window is here formed by the scanning device during a scanning operation, the 
scanning device commencing scanning at a starting point and ending at a finishing point 
remote from the latter. The region on the scanning substrate which is scanned between 
the starting point and the finishing point forms the scanning window. 

If the scanning device is connected by a wire to a computer for evaluating the scanned 
image, measurement results can be determined directly and displayed clearly on a screen. 

If a sheet holder for a stack of sheets and a conveyor for drawing in and positioning a 
sheet are provided adjacent to, advantageoxisly above, the scanning substrate, testing can 
be largely automated. 

If the conveyor is designed as a belt conveyor and the cover is formed by the belt of the 
belt conveyor, a compact design can be produced. If the belt is made of rubber blanket, a 
high contrast with a sheet can easily be obtained and at the same time non-slip conveying 
can be ensured. 

Altematively, the conveyor can be formed by transport rollers and the cover by a cover 
plate spaced apart from the scanning substrate. 

If the conveyor is designed to convey stepwise over the length or width of a sheet and is 
offset from the stop in the direction of conveying in such a way that the sheet can be laid 
at a distance from the stop, a known type of scanner can be used by offsetting the con- 
veyor with little expenditure on conversion. 

If the conveyor is designed to convey stepwise over the length or width of a sheet plus a 
distance x and the sheet can be laid at a distance from the stop, a known type of scanner 
can be used by engagement in the m^sans for controlling the conveying length with little 
expenditure for engagement in the conveying control means. In a simple case, engage- 
ment in the control means takes place in such a way that the conveyor advances the sheet 
only - in addition to the sheet length or width - by a distance x. 
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If the cover, the sheet holder and/or the conveyor is held in a lid mounted pivotably by 
means of hinges adjacent to the scanning substrate, good access to the scanning substrate 
as well as correct orientation of the above components relative to the scanning substrate 
can be obtained. 

The sheet holder can advantageously have a stop for a stack of sheets which is provided 
so as to be capable of being positioned over the scanning substrate in such a way that the 
sheet can be laid on the scanning substrate at a distance from a further stop. In a simple 
case this stop can be formed by a format adjxasting unit, which is known for scanners. 
Alternatively, the sheet holder can also be correspondingly offset from the scanning 
substrate, for example after a minor conversion of a known scanner. 

If the scanning device scans with a resolution of approximately equal to or more than 
1000, preferably 1200 dpi, direct classification in quality stages is made possible. Each 
pixel can be directly allocated a quality stage. At a lower resolution, it must be accepted 
that one pixel overlaps the region of two quality stages and can be allocated to both, as a 
result of which the testing loses accuracy. 

The measuring device can be manufactured in a particularly simple manner by minor 
conversion of known scanners. 

Further embodiments of the invention can be foxmd in the subsidiary claims and the 
following description of an embodiment. 

The invention is explained below with the aid of an embodiment of a measuring device 
shown schematically in details in the figures. 

Figure 1 shows schematically a detail plan view of the measuring device, 
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Figure 2 shows schematically a detail side view of the measuring device from 
Figure 1. 

The measuring device shown in Fig. 1 is a modified or converted scanner, model Epson 
Expression 1640 XL, reference being made to relevant company brochures for the 
structure and manner of operation. 

The measuring device shown in Fig. 1 and Fig. 2 includes a first stop 1 constructed as a 
vertical stop, a second stop 2 arranged perpendicularly thereto and constructed as a 
horizontal stop, and a scanning substrate 3 which holds a sheet 4. The measuring device 
further includes a housing 5 which receives the vertical stop 1 and the horizontal stop 2, 
the scanning substrate 3 and, via hinges 6, a lid 7. The lid 7 is connected to the housing S 
so as to be pivotable back and forth onto the scanning substrate 3 via the hinges 6. In the 
lid 7 is arranged a belt conveyor 8 with two deflecting rollers 9 and a belt 21 forming a 
cover for the sheet 4 (in Fig. 1 the axis of rotation of a deflecting roller is marked 9). The 
horizontal stop 2 and the vertical stop 1 are arranged at the left or at the rear boundary 
edge of the scanning substrate 3. A scanning device IS provided in the housing S scans a 
region of the scanning substrate 3, forming a scanning window 14 (shown in dashed 
lines). The scanning device 15 is arranged so as to be movable parallel to the scanning 
substrate 3. The scanning vdndow 14 is adjusted by control of the scanning device 15 so 
as to overlap the sheet surface on all sides. The sheet 4 is positioned on the scanning 
substrate 3 to form edge regions 10, 11, 12 and 13 (shown in dashed/dotted lines) be- 
tween the cut edges of the sheet and the scanning window 14. In the lid 7 is further 
provided a sheet holder 16 at an angle to the conveyor 8, with an intake roller 17 arranged 
on the intake side and a curved deflectingj plate 18. The sheet holder 16 is provided with a 
stop, not shown, which is positioned in such a way that the sheet 4 comes off the con- 
veyor 8, forming an edge region 10, for deposition on the scanning substrate 3. The 
scanning device 15 is connected by a vsdre 19 to a computer 20. 

To test a sheet 4, the sheet is drawn in fi-om the sheet holder 16 by the intake roller 17 
and the conveyor 8 and laid on the scanning substrate 3 within the scanning window 14 
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and scanned by the scanning device 15 with a resolution of 1200 dpi. The signals picked 
up during scanning — caused by differences in contrast between the sheet 4 and the cover 
21 - are transmitted via the wire 19 to the computer 20 and there evaluated and displayed 
graphically on a screen (not shown) connected to the computer. 

The stops 1 and 2 in the present invention can also be formed by corresponding boundary 
edges of the scanning substrate 3, as form-fit abutment of the sheet is not necessary. 
Formation of the edge regions 1 0, 1 1 , 12, 1 3 in coordination between scanning window 
14 and sheet 4 is essential. 



